We present the results of low-resolution optical spectroscopy with OSIRIS/GTC (Optical System for Imaging and Low Resolution Integrated Spectroscopy / Gran Telescopio Canarias) for a sample of ultracool dwarfs. For a subsample of seven objects, based on 2MASS NIR photometric colours, a 'photometric' spectral type is determined and compared to the results of the optical spectroscopy. For the stars, showing Hα line in emission, equivalent widths were measured, and the ratio of Hα to bolometric luminosity were calculated. We find that two dwarfs show the presence of magnetic activity over long periods, LP 326-21 -quasi-constant-like, and 2MASS J17071830+6439331 -variable.
INTRODUCTION
Late-type dwarfs are the most populous objects in the Galaxy, comprising roughly 70 per cent of all stars in the Solar neighbourhood and contributing around half of the Galactic stellar mass (Henry et al. 1997) . Despite their low mass and effective temperature, some of these dwarfs reveal strong magnetic activity, orders of magnitude stronger than the Sun's. In the past few decades using surveys like 2 Micron Sky Survey (2MASS) and Sloan Digital Sky Survey (SDSS) a large number of such objects were discovered. To date, the determination of their physical properties is of great significance for the characterization of the population of low mass stars in the Galaxy and especially in the Solar neighbourhood. The most common characteristic of magnetic activity in cool dwarf stars is seen in chromospheric lines such as Ca ii H and K and Hα or as coronal X-ray emission. Among the M dwarfs there is a wellknown empirical distinction between the two classes (dM and dMe) based on the optical criterion: dMe stars have Hα in emission, while dM do not. Cram & Mullan (1979) showed that the source of emission arises from a chromosphere of increasing density. This higher den-⋆ Based on observations made with the Gran Telescopio Canarias (GTC), instaled in the Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofísica de Canarias, in the island of La Palma † e-mail: ytm@arm.ac.uk sity causes the Hα line to pass from radiative (Hα in absorption) to electron collisional dominated (Hα in emission). Furthermore, Cram & Giampapa (1987) noted that Hα in absorption in latetype dwarfs also requires the presence of a non-radiatively heated chromosphere since the photospheric radiation field is not strong enough to populate the n = 2 and higher levels of the hydrogen atom. Work by Byrne (1993) draw attention to those M dwarfs with no detectable Hα emission. Such stars, instead of being inactive, may have the Hα absorption line filled-in.
For the dwarfs showing Hα in emission, the activity levels are seen to increase towards later types due to longer spin-down timescales, reaching a peak at spectral type ∼ M7 . Beyond spectral type M7, there is a drop-off in Hα and X-ray activity, with a rapid decline seen for L and T dwarfs (Gizis et al. 2000; Mohanty & Basri 2003; Fleming, Giampapa & Garza 2003; Schmidt et al. 2007 ). This suggests a decrease in the generation and dissipation of magnetic fields for late-M and L dwarfs. One reason could be the increasing atmospheric neutrality in ultracool dwarfs that decouples the field from atmospheric motions, and thus hamper their dissipation even if strong fields are generated. This decoupling can cause suppression of chromospheric and coronal heating, resulting in a decrease in emission in the Hα line and X-rays, despite the presence of magnetic fields (Mohanty et al. 2002) . Indeed, magnetic field strengths of kG have been measured for some late-M and L dwarfs indicating that the drop in Hα emission seen for ultracool dwarfs (dwarfs with spectral type M7) must be due to atmospheric neutrality rather than a fall in magnetic flux production (Reiners & Basri 2007; Hallinan et al. 2008) . This is supported also by the fact that both flaring and quiescent Hα emission is still detectable from a number of dwarfs of spectral types L and T albeit with luminosities much lower than those of earlier M type dwarfs (Reiners & Basri 2010; Burgasser et al. 2003; Liebert, Bergeron & Holberg 2003) .
On the other hand, despite the observed sharp drop in Hα and X-ray luminosities, the radio luminosities remain unchanged in the ultracool dwarf regime. What is more, some of the radio detected dwarfs exhibit rotational modulation of the signal and/or highly circularly polarized pulses indicative of a coherent mechanism -the electron cyclotron maser (ECM) Hallinan et al. 2008; Berger et al. 2009; Doyle et al. 2010; McLean et al. 2011; Williams, Cook & Berger 2013) . For two of these dwarfs, rotational modulation was also found in Hα (Berger et al. 2008 (Berger et al. , 2009 , suggesting a common source, most likely an active spot on the surface (Yu et al. 2011; Kuznetsov et al. 2012) . Another set of ultracool dwarfs exhibit a high degree of long-term variability, with emission levels dropping below the detection limit in some instances (Antonova et al. 2007; Osten et al. 2009; McLean, Berger & Reiners 2012) .
Late-type dwarfs are generally termed as magnetically active (or inactive) by the equivalent width of the Hα emission line -EW(Hα) (Walkowicz, Hawley & West 2004; West, Walkowicz & Hawley 2005) ; however, note that the earlier comments concerning a filled-in Hα line. Because the measurements of the EW(Hα) depend on the flux in the respective local continuum, EW(Hα) cannot be a measure for comparison of the strength of magnetic activity between stars of different spectral types. Instead the activity strength is measured by the ratio of the luminosity in Hα to the bolometric luminosity (L Hα /L bol ).
Studies of the magnetic activity impose important limitations for the inner structure, the relations between generation of the magnetic field and rotation, atmospheric models and ages of late-type dwarfs. Previous work shows that the activity strength, measured by the ratio L Hα /L bol , is nearly constant (with large scatter) through the M0-M6 range (Hawley, Gizis & Reid 1996) and declines at later types (Burgasser et al. 2003; Cruz & Reid 2002) . West et al. (2004 West et al. ( , 2008 and Bochanski et al. (2007) use data from SDSS to determine the properties (again via Hα) of the magnetically active dwarfs.
Detection of Hα emission can provide further information on the nature of their activity and the activity among ultracool dwarfs in general. Obtaining Hα luminosities or upper limits and correlating them with available radio and X-ray luminosities and vsini measurements will help to better characterize the overall picture of activity in the ultracool dwarf regime (beyond the scope of this paper).
TARGET SELECTION
Here we present the results from spectral observations of 17 M, L and T dwarfs made with the Gran Telescopio Canarias, La Palma, Spain. These dwarfs are a subset of a much larger sample of UCDs including objects studied for other activity characteristics (such as radio and X-ray emission (e.g. Antonova et al. 2013) ) and several thousand candidates for late-M, L and T dwarfs, based on infrared colours (e.g. Dimitrov 2011 ). The selection of these particular objects is due to the constrains, imposed by the observation program. Observations were performed in service mode within the GTC 'filler' programme GTC30-12B and GTC3-13A. The aim of this filler programme was to obtain, within the GTC nightly operation schedule, high-quality spectra of variable and/or sources with no spectral type determination that are relatively bright for a 10 mclass telescope (with magnitudes of up to V ∼ 19 mag) in poor weather conditions, such as dust presence, sky brightness, dense cirrus coverage, or poor seeing (of over 1.4 arcsec).
Late-M candidates
In this group we have seven objects, candidates for late-M dwarfs. The J, H and K colours are taken from the 2MASS catalogue, while I is from the GSC 2.3 catalogue. The 2MASS photometry-spectral type calibration is based on 367 dwarfs in the spectral type range M6-L0, taken from the DwarfArchives.org 1 . For all these stars, there are both spectra and photometry available, from which an empirical relation between photometric colours and spectral type can be derived. The result of the polynomial fit to the known dwarfs is shown in Fig. 1 , while the NIR indices-spectral type relations are listed in Table 1 .
The selection criteria, based on optical and NIR colour indices are: (J − K) 1.0 mag, (I − K) 3.0 mag, 0.52 (J − H) 0.9 and 0.30 (H − K) 0.60. These requirements also avoid contamination by giants or galaxies. We've also constrained J magnitudes to the range 10 J 14, since dwarfs with J < 9 are likely to have already been studied by Lépine et al. (2013) , and dwarfs with J > 14 will be to faint to satisfy the observation programme requirements.
Another criteria that distinguishes giants from dwarfs is the proper motion, so only objects with proper motions greater than 0.030 ′′ year −1 were considered. Proper motions are determined using two epochs of observations -from the 2MASS catalogue and the STScI Digitized Sky Survey (POSSI Red plates). Based on the above calibration, a photometric spectral type is calculated for each object. In addition, we selected seven dwarfs which had a spectral classification but no Hα measurements.
Looking for activity
We have selected 10 objects out of ∼ 70 dwarfs, observed in the radio and/or X-ray domains and with spectral classification, but without Hα measurements (Antonova et al. 2013 , and references therein). The goal is to gain additional information about these objects and their overall magnetic activity.
INSTRUMENTS, OBSERVATIONS AND DATA REDUCTION
We carried out low-resolution spectroscopy with the Optical (Cepa et al. 2003; Cepa 2010) at the 10.4 m Gran Telescopio Canarias (GTC), located at the Observatorio Roque de los Muchachos in La Palma, Canary Islands, Spain. The heart of OSIRIS is a mosaic of two 4k × 2k e2v CCD44-82 detectors that gives an unvignetted field of view of 7.8 × 7.8 arcmin 2 with a plate scale of 0.127 arcsec pixel −1 . However, to increase the signal-to-noise ratio (S/N) of our observations, we chose the standard operation mode of the instrument, which is a 2 × 2-binning mode with a readout speed of 100 kHz. All spectra were obtained with the OSIRIS R1000B (blue) and R1000R (red) grisms. The blue grism has a wavelength range of 3630 Å -7500 Å, centred on 5510 Å, with a resolution of 1018 (∼ 2.12 Å pixel −1 ) and maximum quantum efficiency of 65%. The red grism has a wavelength range of 5100 Å -10000 Å, centred on 7510 Å, with a resolution of 1122 (∼ 2.62 Å pixel −1 ) and maximum quantum efficiency of 65 per cent. We used the 1.23 arcsec-width slit, oriented at the parallactic angle to minimize losses due to atmospheric dispersion. The resulting resolution, measured on arc lines, was R ∼ 700 in the approximate 3500-8000 Å spectral range. Observations were performed in service mode within the GTC 'filler' programme GTC55-12A on different nights in the two observational seasons 2012B and 2013A. A detailed observational log is presented in Table 2.
Data reduction for all spectra was done using the software package idl (Interactive Data Language) and its astronomical libraries (Landsman 1995) . The code was written especially for this work and thus a package for reducing OSIRIS spectra was constructed. The data reduction followed standard procedures, e.g. bias, flat-fielding, cosmic ray cleaning, wavelength calibration and flux calibration made using standard stars with well-known spectral energy distributions.
SPECTRAL CLASSIFICATION AND CHROMOSPHERIC ACTIVITY

Spectral classification
All of the objects are spectrally classified (Table 3) using the software package hammer (http://www.astro.washington. edu/users/slh/hammer) developed by Covey et al. (2007) . This is an idl based package originally developed for use on late-type SDSS spectra, but has been modified for a number of other objects and works for all spectral classes from O5 to L8. Theoretically, the accuracy with which hammer works is about two subclasses ), but after automatic and visual classifications made for this work, it was found that the visual spectral type is the same as the one from the hammer interactive mode (± one subclass). The spectral types for the late-M dwarf candidates, assigned with hammer, are within 0.5 subclass of the ones, based on photometric colours, with the exception of 2MASS J2MASS J2259+80, for which the deviation is one subclass (see Fig. 1 ).
Chromospheric activity
From the 17 observed dwarfs, 11 show Hα in emission. For those 11, we calculated the EW(Hα) and for the other 6 -an upper limit. The results are shown in Table 3 . For comparison the EW(Hα) calculated by hammer are also presented. For a large fraction of the active dwarfs the rest of the Balmer series are detected, as well as Ca H and K lines, but they have very low S/N. Sample spectra for four objects is given in Fig. 4 .2. For those objects with no detectable Hα emission, the spectrum around the Ca H and K region had a very poor S/N, thus we are unable to say whether these objects are inactive or have filled-in Hα due to low-level activity.
The flux in Hα, F Hα is also calculated. Next, we calculated the L Hα /L bol ratio using the χ method, described in Walkowicz, Hawley & West (2004) . The parameter χ is calculated based on hundreds of spectra, and used to calculate the L Hα /L bol without depending on the distance. For comparison, the objects with known distance r (Table 2), the same ratio is calculated using the flux in Hα. The results obtained using the two methods are consistent and are within the error margin. In Table 3 , we systemize the determined spectral types and L Hα /L bol ratios. Fig. 3 represents sample of objects from the literature (black) and the results of this work (red). The results obtained in this work correspond well with data from the literature. The determined upper limits are lower than the corresponding values for the given subclass. For three of the objects where Hα is present, but with a weak intensity (2MASS J20015863+6427486, 2MASS J21512797+3547206 and 2MASS J22594403+8013189, marked with * in Table3), further observations are required.
Objects of interest
Here we discuss two interesting objects -LP 326-21 (2MASS J14441717+3002145) and 2MASS J17071830+6439331. For both dwarfs we found EW(Hα) measurements in the literature from previous epochs.
• LP 326-21 is an M8.5 dwarf with EW(Hα) = 7.4 Å from Gizis et al. (2000) . Compared with our observation from 2012, EW(Hα) = 11.9 ± 1.6 Å (Fig. 4.2) , is noticeable that the dwarf remains with relatively constant equivalent width (within the error), i.e. it possibly maintains quasi constant activity over long periods of time (decades).
• 2MASS J17071830+6439331 is M8.5 dwarf with Hα flares observed in previous epochs and also in this work. Those flares increase the luminosity in Hα by orders of magnitude and have durations in order of minutes. The spectral observations in the literature are from several epochs -in 1999 with measured EW(Hα) = 9.8 Å (Gizis et al. 2000) , and in 2003 with measured EW(Hα) = 28.7 Å (Schmidt et al. 2007 ), probably during a flare.
Similar behaviour was seen in this work where data taken in 2012 September had EW(Hα) of 21.6 Å. Observations in 2013 April, showed a raise in the equivalent width up to 30.4 Å in the first frame, followed by a drop to 13.6 Å in the second frame, obtained 10 min after the beginning of the first one; this was probably the end of a flare. Fig. 4 presents the variation around the Hα line and in the whole spectrum of the dwarf. In addition, Rockenfeller, Bailer-Jones & Mundt (2006) report photometric variability with a period of 3.6 h, which they attribute to modulation of the light curve due to magnetic spot rotation. Since the period above agrees well with the measurements for vsini, this may be the period of rotation of the dwarf. During the same observations the authors also registered a UV burst, which is characteristic of enhanced magnetic activity.
DISCUSSION
The study of magnetic activity is essential for understanding of the physical properties and characteristics of the objects around and below the stellar/substellar boundary. To fully understand the processes occurring in these objects and the role of activity in the evolution, it is important to conduct a number of observations and studies of more physical parameters. In this work, original observations of 17 late-type objects are presented. Seven of those are spectrally observed for the first time and classified as late-M dwarfs. For 15 of the objects the EW(Hα) and L Hα /L bol (or upper limits), characterizing the activity of the dwarfs, are calculated. These results are an important addition to the available literature information and allow more complete and accurate characterization of the magnetic activity in cool dwarfs. For two of the observed dwarfs, data from previous epochs are available, and are now enriched with new observations. Both of those dwarfs show the presence of magnetic activity for long periods -in the first case quasi-constant-like and in the second -variable. The zero Hα dwarfs could mean either a very weak/zero chromosphere or that the chromosphere is of moderate strength with the Hα line filled-in. Mathioudakis & Doyle (1992) showed that Mg ii H and K is an excellent line to provide this additional diagnostic, unfortunately such an ultraviolet instrument does not currently exist.
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